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(54) Positive-working lithographic printing plate precursor 



(57) A positive-working printing plate precursor for 
wet lithographic printing is disclosed which comprises a 
support having a hydrophilic surface and a coating com- 
prising a first layer closest to the support, said first layer 
containing an oleophilic phenolic resin soluble in an 
aqueous alkaline developer and a second layer con- 
taining an amphyphilic polymer, wherein 

(a) the second layer is capable of preventing the 
aqueous alkaline developer from penetrating into 
the first layer to an extent that substantially no dis- 
solution of unexposed coating occurs upon immer- 
sion in the aqueous alkaline developerduring a time 



period t 2 ; 

(b) and wherein said capability of the second layer 
of preventing the aqueous alkaline developer from 
penetrating into the first layer is reduced upon ex- 
posure to heat or light to an extent that substantially 
complete dissolution of exposed coating occurs up- 
on immersion in the aqueous alkaline developer 
during a time period V, 

wherein t 2 > t 1 and tg - 1 1 is at least 10 seconds; and 
wherein the amphyphilic polymer is a block- or graft -co- 
polymer comprising (i) a poly(alkylene oxide) block and 
(ii) a block comprising siloxane and/or perfluorohydro- 
carbon units. 
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Description 



FIELD OF THE INVENTION 

fSaphiSt inV6nti0n re ' ateS 10 3 re ' a,eS t0 3 ^ Panting p.ate precursor that is suitable for wet 

BACKGROUND OF THE INVENTION 

Sr i 'iSS^SS^^ 35 3 Prin,in9 Pla,S WhiCh * « d - a 
ink to said image and then transfeTnq nffro^T ? ' ma9e 0n i,S SUrf3C6 and a print is ° blaif16d «V WW 
conventions so-cal.ed Vet" IC&^X^ ZEit," ^ ^ WhiCh * ^ pape " ,n 
liquid) are supplied to the lithographic imaae which cZSl < > TF? fMin S °' Ution (a,so called dampening 
gelling) areas as we., as hydro^ 

pnnting, the ..thographic Jge L£2£%££ SSltST dri ° 9raPhlC 
printing, only ink is supplied to the master. aonesive (ink-repelling) areas and during driographic 

pushed digitaHy and each color ZlS X^ traPPin9 ' ' ay ° Ut ^ imP ° Siti ° n ^ 
film can be used as a mask for the exoosurl Q f in ^ 9 T USm9 8n ima 9e-s*tter. After processing, the 

a printing p.ate is obtained Z^^Z^TrZ!r 

!cc°o°lgl^~^^ 

hydrophilic colloids and a large JtoMwH^^^T UV-sensit.ved.azo compounds, dichromate-sensitized 
used. Upon image-wise exposure S 1C2J53^ diaZ0 " Sensitized are widely 

become insoluble and the unexpose? areas^ iZTL^Sl L 8 ,!° maCt ^ the exposed imaae areas 
essed with the developer to remow th^zZm J «^ a<,Ue ° US a ' ka ' ine deV6,0per Tne P late is ,hen P««- 

s?hi;:rr^ ~- are ^ 

method wherein the plate precurso'r i dS? exposed e wi? E2 !"2 ' h * S0 - Ca,,ed ^pu.er-to-plate 
heat or to infrared light and the generated heat nh f I 3 " lm maSk - The material is e*P°sed to 

^solubilization by cross-linking £ a S^S^^^*^ Pr0C6SS ' SUCh 38 abl3ti0n ' P^^tion, 
[0006] US 5 466,557 d«Z ^l-^Z^ooZT ^T"" * 3 the ™>P la ^ Po*W latex, 
and infrared (IR) light but not to visible HoM Im l . 9 P 1 P T^' Wh ' Ch ' S Sensitive t0 botn "Violet (UV) 
issolub.einanaoLusa^ 

EKi, nluoT^t^ng ^^TZS^ "T* ^ P ~ W * *"* »' ^ * < R 
Sk^^ 

completelylinished before the unexposed cLS^ 
showing unsharp edges and ton^^^ 

SZer^irngiroCi" ',^2^^ ^T^ P ^™P^° a support, a 
layer of which the penetrability by oJ^^J.™ „ T"T" ka " ne deVe '° per and an IR -sensitive top 
[0010] W099/21 725 an WO 9*1 Ts ELSE «TT T* * Up0 " eXp0SUre to '* «9ht 

thecoatingcomphsesacomZndw^ 

is selected from 
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SUMMARY OF THE INVENTION 

[001 1 ] It is an aspect of the present invention to provide a positive-working printing plate precursor for wet lithographic 
printing which shows a high differentiation between exposed and non-exposed areas and which has a good shelf life 

5 without heat treatment, i.e. its sensitivity does not substantially change over time. 

[0012] A printing plate precursor as defined in claim 1 exhibits a rapid dissolution of exposed areas in the aqueous 
alkaline developer and a much slower dissolution of the non-exposed areas. At the first time period designated as t t 
in Fig. 1 . the exposed areas are completely dissolved, whereas dissolution of the non-exposed areas starts later after 
the second time period designated as t 2 in Fig. 1 . The development latitude, defined as the time difference t 2 - 1 1; is at 

10 least 10 seconds, more preferably at least 20 seconds and most preferably at least 40 seconds. The material has a 
high sensitivity immediately after coating and is stable over time. 

[0013] Further advantages and embodiments of the present invention will become apparent from the following de- ^ 
scription. ' i 



15 BRIEF DESCRIPTION OF THE DRAWING 

[0014] Fig. 1 shows schematically the development kinetics, expressed as weight loss of the coating during devel- 
opment, of exposed and non-exposed areas of a positive-working lithographic printing plate precursor according to 
the invention (solid lines) and of a material which does not comply with the requirements of the invention (dashed lines). 

20 

DETAILED DESCRIPTION OF THE INVENTION 



[0015] The lithographic printing plate precursor of the present invention contains a support having a hydrophilic 
surface and a coating provided thereon. The printing plate precursor is positive-working, i.e. after exposure and de- 

25 velopment the exposed areas of the coating are removed from the support and define hydrophilic (non-printing) areas, 
whereas the unexposed coating is not removed from the support and defines an oleophilic (printing) area. The coating 
comprises at least two layers, designated herein as first and second layer, the first layer being closest to the support, 
i.e. located between the support and the second layer. The second layer is also referred to herein as the barrier layer 
because it acts as a barrier that prevents penetration of the aqueous alkaline developer into the phenolic resin of the 

30 first layer at unexposed areas. The barrier function of the second layer probably arises from the water-repelling prop- 
erties of the siloxane or perfluorohydrocarbon block of the amphyphilic polymer. 

[0016] The solubility of the second layer in the developer or the penetrability of the second layer by the developer 
can be reduced by exposure to heat or light. As a result, exposed areas dissolve rapidly in the developer. The barrier 
function of the second layer enables to obtain a long development time window due to a large difference of the disso- 

35 lution rate between exposed and non-exposed areas of an image-wise exposed precursor. A poor barrier function 
leads to an unsatisfactory development latitude, as shown by the dashed curves in Fig. 1 : development of the exposed 
areas is not completed before the start of the development of the non-exposed areas. The S-shaped curves in Fig.1 
reach a plateau when the coating is completely dissolved and, as a result, no further weight loss is measured. An 
exposed material according to the invention (solid lines in Fig. 1) shows a substantially complete dissolution of the 

JO coating after a development time t v whereas substantially no dissolution of a non-exposed sample occurs until t 2 . 
"Substantially complete dissolution" shall be understood as a degree of dissolution of the coating which is sufficient to 
preclude toning, due to ink- acceptance of exposed coating that remains on the support after development. "Substan- 
tially no dissolution" shall be understood as a degree of dissolution which does not lead to a prohibitive reduction of 
the ink coverage on the prints, which is especially noticeable at the edges of the printing areas. Sharp edges of the 

45 printing areas and no toning in the non-printing areas are preferred characteristics of prints produced by the materials 
of the present invention. 

[0017] Heat-sensitive materials normally show a "binary" sensitometric behavior, i.e. once a certain threshold tem- 
perature is reached in the coating during exposure, the imaging mechanism is triggered, leading to complete dissolution 
of the coating within a time t n , which cannot significantly be reduced by applying higher amounts of energy during the 

so exposure. However, in some materials the value of t-, may be dependent on the amount of energy that is used during 
the exposure, more particularly there may be materials wherein the value of gradually decreases as a function of 
increasing exposure energy and then stabilizes at still higher values : in such cases, the dissolution rate and hence 
also t<, normally becomes independent of the exposure energy above a certain value e. For such materials the term 
"exposure", as used in the claims, corresponds to that value e. 

55 [0018] In another embodiment, the barrier function of the second layer can also be reduced by simple rubbing. A 
preferred second layer is capable of being removed by rubbing to an extent that substantially complete dissolution of 
rubbed coating occurs upon immersion in the aqueous alkaline developer during a time period t 3 of 10 seconds, said 
rubbing being defined as rubbing with a cotton pad of a size 85 x 85 mm at a pressure of 9.69 g/cm 2 during 50 cycles, 
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each cycle being defined as a linear translation of the cotton oad on .hp ™=„ 

of 0.40 m/s. Said distance is the distance between the oolZn ll r 9 °™ a diS,ance of 30 cm at * ^ 
theposition of theleading edoeatthe end of a , ra „ cl , Z T T" !' ™ ,a " ln9 edae at the beginning of a translation and 
[0019] Whilst the applicant do no, wish ^ 

•t -s believed that the spreading of the second aye on the f^ ayer KS2?^ °' h ° W their inVemi ° n ° perates - 
wettmg', i.e. heat-induced decrease of the surface tension of he ? V "* eXp ° SUre ' a * b * ' ,hermal de- 

layer breaks up, thereby forming an incomple, fh^^L??^ ^^ ,te ^ an ^^^»«^ 
completely Rubbing with a cotton pad ■EE^S^J^^J^ ,he ,irSt ,a * er fram < ha developer 
opment. The removal of the amphophilic polymer by ° ^P* 1 ^ Po^er to trigger devel- 

siloxane 1 H-NMR signals versus* . signals phenofc riZf ^T?, ^ by COmparind the rati0 of «* 
[0020] The second layer comprises an arohSiS ™. u u P ' 6 be '° re and after rubbin 9 
(alkylene oxide) block and a a^JZ^^SS 1° b '° Ck - W ^"PO*™ comprising a poly 
due to its amphyphilic structure, positions "Z^l^^^TfT Un " S - " iS be ' ieVed that Such a co ^™- 
thereby automatical^ forms a i^^^Z^J!^ T" SOlution and a ^° 

when applied as an ingredient of the coating^ 

is obtained without heat treatment immediately after coatint conl"^ J V ex P ,ain wh V a stable sensitomet^ 
in W099/21715 : the prior art polymers neelleZa T^TZ ™-* m WP™c polymers as disclosed 
upper surface of the coating. sL^neous.y tSSiSK , ^ M ° n °' these to the 

the coating quality. "«aneously, the amphyph.hc polymer also acts as a spreading agent which improves 

;o h P e :r~- 

fSL ™ a linear, branched, cyclic or 

siloxanes are phenylalkylsiloxanes a d diaXSoxanes e "* " ^ 9r ° UPS PrefeTOd 

number of siloxane groups in the (co)polymerT S aS 2 nrLrl. ^ ethyls,lo)(anes and °imethylsiloxanes The 
be less than 100, preferably less than 60 Th ^S^Z hT * T T ^ ^ at ,east 20 « «V 

wherein n is preferably anTnteger in ££?S£?TJS£ CHm ?Th °' ^ ,0rTnU ' a - C " H - 0 
The alkylene moiety may also comprise optional Z^menTp^rih' Tl ^ ° r branched chains 

polymers have been disclosed in ^^T^ tZ^J^^^"^ and elicit examples of such 
units and 50 ,0 70 alkylene oxide groups Preferred SSSSSf ^ C ° mpriSeS at?out 15 t0 25 sil °* ane 

riii i 

(I) 

Eo-^°Y^o„ 



(in 

^ a -inn,pand qa rein,egers>1,nformu,a,,apo,y(a,ky,eneoxide)b.ock consisting of ethylene oxide and propylene 
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oxide units is grafted to a polysiloxane block. In formula II, two poly(alkylene oxide) blocks are coupled to a polysiloxane 
block to form a linear block -copolymer. In each block, different units may be present in random order, e.g. the poly 
(alkylene oxide) block may be a random polymer of ethylene oxide and propylene oxide units. 

[0023] Besides the amphophilic polymer, other ingredients may also be contained in the second layer, e.g. the phe- 
5 nolic resin of the first layer may also be present in the second. More preferably, the second layer does not contain 
other binders besides the amphyphilic polymer and most preferably, the second layer consists essentially of the am- 
phyphilic polymer. In one embodiment, the second layer contains the amphyphilic polymer in an amount between 0.5 
and 25 mg/m 2 , preferably between 0.5 and 15 mg/m 2 and most preferably between 0.5 and 10 mg/m 2 . Since the 
amphyphilic polymer is also ink-repelling, higher amounts than 25 mg/m 2 can result in poor ink-acceptance of the non- 
10 exposed areas. An amount lower than 0.5 mg/m 2 on the other hand may lead to an unsatisfactory development resist- 
ance. 

[0024] The phenolic resin in the first layer is an oleophilic polymer that is soluble in an aqueous developer, more 
preferably an aqueous alkaline developing solution with a pH between 7.5 and 1 4. Preferred polymers are e.g. novolac, 
resoles, polyvinyl phenols and carboxy substituted. Typical examples of these polymers are described in DE-A- 

15 4007428, DE-A-4027301 and DE-A-4445820. 

[0025] The coating preferably comprises a dye or pigment which sensitizes the material to the light used during the 
exposure. It is preferably a compound or particle having an absorption maximum in the wavelength range between 
250 and 1500 nm. According to a more preferred embodiment, the material is sensitive to UV light (<400 nm) and/or 
IR light (>750 nm) but not to visible light (400-750 nm). Most preferably, the material is not sensitive to ambient daylight, 

20 i.e. light in the near UV (300-400 nm) and visible wavelength range at an intensity and exposure time corresponding 
to normal working conditions so that the material can be handled without the need for a safe light environment. "Not 
sensitive" shall mean that no substantial change of the dissolution rate of the coating in the developer is induced by 
the exposure. 

[0026] Preferred IR-absorbing compounds are dyes such as cyanine dyes or pigments such as carbon black. Pre- 

25 ferred UV-absorbing compounds are capable of generating a radical upon exposure to UV light. Suitable UV-sensitizers 
can be selected from the group consisting of a compound having a carbon-halogen bond, an aromatic onium salt, an 7 
organic peroxide, a thio compound, a hexaarylbisimidazole or a ketoxime ester. Specific examples of such compounds 
can be found in US 5,049,481 and 5,466 : 557. Preferably s-triazines, thioxanthones : hexaaryl-bisimidazoles or mer- ' 
captobenzoxazoles are used. * 

30 [0027] The sensitizing dye or pigment may be present in the first and/or the second layer. According to a highly 
preferred embodiment, the dye or pigment is concentrated in or near the second layer, e.g. in an intermediate layer 
between the first and the second layer. According to that embodiment, said intermediate layer comprises the light .. 
absorbing compound in an amount higher than the amount of light absorbing compound in the first or in the second s 
layer. In a preferred embodiment, the second layer comprises no effective amount of sensitizing dye. 

35 [0028] The first layer may further contain other ingredients such as additional binders to improve the run length of 
the plate, colorants, development inhibitors as disclosed in EP-A 823 327 and WO 97/39894 or development acceler- 
ators. Said colorants are preferably dyes which during development remain in the coating at non-exposed areas and 
which are washed out at exposed areas, thereby producing a visible image. Such indicator dyes preferably do not 
sensitize the coating to visible light. Suitable development accelerators are described in e.g. EP-A 933 682. Such 

40 compounds act as dissolution promoters because they are capable of reducing the dissolution time of the oleophilic 
layer. For example, cyclic acid anhydrides, phenols or organic acids can be used in order to improve the aqueous 
developability. Examples of the cyclic acid anhydride include phthalic anhydride, tetrahydrophthalic anhydride, hex- 
ahydrophthalic anhydride, 3,6-endoxy- 4-tetrahydrophthalic anhydride, tetrachlorophthalic anhydride, maleic anhy- 
dnde. chloromaleic anhydride, alpha -phenylmaleic anhydride, succinic anhydride, and pyromellitic anhydride, as de- 

^5 scribed in U.S. Patent No. 4,115,128. Examples of the phenols include bisphenol A, p-nitrophenol, p-ethoxyphenol, 
2.4.4'-trihydroxybenzophenone, 2,3,4-trihydroxy-benzophenone, 4-hydroxybenzophenone, 4,4',4"-trihydroxy-triphe- 
nylmelhane, and 4 ! 4',3 M ,4 M -tetrahydroxy-3,5 ! 3 , ,5 , -tetramelhyllriphenyl-methane, and the like. Examples of the organic 
acids include sulfonic acids, sulfinic acids, alkylsulfuric acids, phosphonic acids, phosphates, and carboxylic acids, as 
described in, for example, JP-A Nos. 60-88,942 and 2-96.755. Specific examples of these organic acids include p- 

50 toluenesulfonic acid, dodecylbenzenesulfonic acid, p-toluenesulfinic acid, ethylsulfuric acid, phenylphosphonic acid, 
phenylphosphinic acid, phenyl phosphate, diphenyl phosphate, benzoic acid, isophthalic acid, adipic acid, p-toluic acid, 
3 : 4-dimcthoxybcnzoic acid, phthalic acid, terephthalic acid, 4-cyclohexene-1 ,2-dicarboxylic acid, erucic acid, lauric 
acid, n-undecanoic acid, and ascorbic acid. The amount of the cyclic acid anhydride, phenol, or organic acid contained 
in the image forming composition is preferably in the range of 0.05 to 20% by weight. 

55 [0029] The support has a hydrophilic surface or is provided with a hydrophilic layer. The support may be a sheet- 
like material such as a plate or it may be a cylindrical element such as a sleeve which can be slid around a print cylinder 
of a printing press. Preferably, the support is a metal support such as aluminum or stainless steel. 
[0030] A particularly preferred lithographic support is an electrochemically grained and anodized aluminum support. 
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95°C. Alternatively, a phosphate trea Lent ma be a S e d ?n 'T S ° ,U "'° n at elevated '^Perature, e.g. 
Phosphate solution that may further contain ?£gSS SST t^ 9 a,UminUm ° X ' de SUrfaCS 
with a citric acid or citrate solution. This treatment ma a ml on, f '"^ ° Xide Surface ™V be 

slightly elevated temperature of about 30 to 50X ZllrZtZ T °< may be carried ou < a < a 

surface with a bicarbonate solution. Still further the : a uJ m 7 J" IT'" 68 rtnSing ,he aluminum °* ida 
acid, polyvmylme.hylphosphonic acid, pho^Sfc^^S^^ 7? be ' reated wi,h PO'Winylphosphonic 
zenesulfonic acid, sulfuric acid esters of poLdd^ 

sulfonated aliphatic aldehyde „ is mJJ^^Tj^SS V* ^ " y r6aCti0n with a 
or ,n combination. More detailed descriptions of these relent! li pos, ,l rea,men ts may be carried out alone 
DE-A-4417907.EP-A-659 909 EP^-537633 DE TSUZ %l ! 9 ' Ven " GB " A - 1 084 ° 70 ' DE " A - 4 «3 140 
[0031, According to another S^lL^ZIL ^^^^ 760a <^S-P-445800 5 ' 
drophilidayer, hereinafter called base laye ' J? f ' eXlb,e , Support ' whi ^ Prided with a hy- 

•hereof. Preferred examples o, P ,as«c fiim^re ^^^ 

acetate film, polystyrene film, polycarbonate L ete tToS 2 ' p0| y eth y |ene "aphthala.e film, cellulose 

[0032] The base layer is preferably a cm* LThil? ? PP ° rt may be 0pac ' ue ° r tra ^parent. 

with a hardening agent such as ^^T^TZZltT^Z * T*" »*" * M ™ 

acid, hydroxyethyl acrylate, hydroxye.hyl XTlS rnethacrylamide, acrylate acid, methacrylate 
^PhHicity of ,he (copolymer or(co?polC^ 

of pofyviny, acetate hydrolyzed to a, leasVan extenTof W. I n J TV* " ^ ^ 

[0034] The amount of hardenina anant J , „ - , y Qht ' P referab| y 80% by weight. 

by weigh, of hydrophi," ^^Z^O^^?' * a.Lst 0. 2 parts per part 

and 3 parts by weight. V M a " d 5 parts bv wei 9 ht . most preferably between 1 parts 

any commercially available wa'er dispel S J^ZS^ ™ V h the 

nm, e.g. 20 nm. In addition inert particles of larger sS n hi r 9 M W8ra9e PartiC,e Size up t0 40 

according to Stober as described in J. Coiloid JSS^^ST-? 1- ™\ b * ^ «* silica PWd 
particles having an average diameter of at least 100 nm 1?^ •' ' P39eS 62 10 69 or alurnina Particles or 
oxides. By incorporating These parttote miTuZ oHh tZZr T " °! ,itaniUm di ° Xide ° r 0ther heav V ^eta. 
consisting of microscopic hills and ^^S^^SS^T T * f* ° 3 Unif0rm tM 
[0036] Particular examples of suitable hvdroohiit hl! , f P * ater " back 9™nd areas, 

disclosed in EP-A- 601 GB-pT* W^SSS n*o? Mm * ^ *• prSSent invention «• 
[0037] I, fe partcularly preferred to use a f i m suooo'n <Z I ' 1 3 971 66 °' a " d ^ 4 284 70s - 
has been provided. Particula^ 

comprise a hydrophilic binder nd coSlaU ca a TcS EP T ^ acCOrdance ^ *• Present invention 
Preferably, the amount of silica in the ^LiT EP " A " 619 524 ' EPlA - 620 5 °2 and EP-A- 619 525 

ratio of slca to ^^I^^^ZS^L^ 2 °° ^ 750 m9/m2 FuSe ^' 
least 300 m^/gram, more preferably atS S0C Z,g2 ** " ^ C °"° idal SiNca is preferabl V a ' 

laser diode are used. Most preferably thTSse Uor he «A SUCh 38 * ^ laSen a " Ar laS6rs or a v '°'et 
emitting near infrared light having a JweSnlZ tie ™JT k ^ Sit " e ' i9ht ' 6>9 - UV ( ' aSer) n 9 ht ora lase ^ 
semiconductor laser diode, a Nd YAG or a N YLF 1 Z LT *T '° *** ' 5 °° nm iS USed ' such as a 
image-recording layer, the pixel dwell time of ^ lase am Jhichi h deP6ndS ° n the SenSi,iVi, y of ,he 

of modern plate-setters at 1/e* of maximum nten t 10 25 1 thl ^'"1 the SP °' diameter CyP ical va '^ 

may require a laser power of several Watts XTD oSl 1 V * Qh S ° an Sp6ed up ,0 500 and 

[0040, ^^P*^.-*.*-.^^^^^^^^^ 
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press down-time. XTD plate-setter configurations can also be used for the on-press exposure, offering the benefit of 
immediate registration in a multicolor press. More technical details of on-press exposure apparatuses are described 
in e.g. US 5,174,205 and US 5,163,368. 

[0041] In the development step, the exposed areas of the coating are removed by immersion in an aqueous alkaline 
5 developer, which may be combined with mechanical rubbing, e.g. by a rotating brush. The immersion time lies between 
t, and tg so that the exposed areas are dissolved completely before the non-exposed areas are affected by the devel- 
oper. The development step may be followed by a drying step, a rinsing step, a gumming step, and/or a post-baking step. 
[0042] The printing plate thus obtained can be used for conventional, so-called wet offset printing, in which ink and 
an aqueous dampening liquid is supplied to the plate. Another suitable printing method uses so-called single-fluid ink 
10 without a dampening liquid. Single-fluid inks which are suitable for use in the method of the present invention have 
been described in US 4,045,232; US 4,981 ,517 and US 6,140,392. In a most preferred embodiment, the single-fluid 
ink comprises an ink phase, also called the hydrophobic or oleophilic phase, and a polyol phase as described in WO 
00/32705. 

15 EXAMPLES 

Preparation of the lithographic base 

[0043] A 0.30 mm thick aluminum foil was degreased by immersing the foil in an aqueous solution containing 5 g/l 
20 of sodium hydroxide at 50°C and rinsed with demineralized water. The foil was then electrochemically grained using 
an alternating current in an aqueous solution containing 4 g/l of hydrochloric acid, 4 g/l of hydroboric acid and 5 g/l of 
aluminum ions at a temperature of 35°C and a current density of 1200 A/m 2 to form a surface topography with an 
average center-line roughness Ra of 0.5 um. 

[0044] After rinsing with demineralized water the aluminum foil was then etched with an aqueous solution containing 
25 300 g/l of sulfuric acid at 60°C for 1 80 seconds and rinsed with demineralized water at 25°C for 30 seconds. 

[0045] The foil was subsequently subjected to anodic oxidation in an aqueous solution containing 200 g/l of sulfuric 
acid at a temperature of 45°C, a voltage of about 10 V and a current density of 150 A/m 2 for about 300 seconds to 
form an anodic oxidation film of 3.00 g/m 2 of Al 2 0 3 then washed with demineralized water, post-treated with a solution 
containing polyvinylphosphonic acid and subsequently with a solution containing aluminum trichloride, rinsed with dem- 
30 ineralized water at 20°C during 120 seconds and dried. 

Preparation of a lithographic printing plate precursor 

[0046] An IR-sensitive layer was coated onto the above described lithographic base from a tetrahydrofuran/methox- 
35 ypropanol mixture (50:50 vol. ratio) at 20 u»m coating thickness. After drying the layer consisted of 0.1 3 g/m 2 of 3,4,5-tri- 
methoxybenzoic acid, 35 mg/m 2 of infrared dye 1R-1 , 0.9 g/m 2 of ALNOVOL SPN452 (novolac available from Clariant, 
Germany) and 1 3 mg/m 2 of Flexoblau 630 (an indicator dye available from BASF). 



40 



45 



50 




IR-1 

55 

[0047] Then, a second coating of 5 mg/m 2 of a polysiloxan polyether copolymer (TEGO GLIDE 41 0, commercially 
available from Tego Chemie Service GmbH) was appli d on the first layer using isopropanol/water (25:75 vol. ratio) 
as a solvent. 
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[0048] This material was imaged with a TRENDSFTTFR ioaa t / 

operation at 630 nm, 24O0 dpi, M rp m ^^^^1^ ^ ? 60) ^ ^<*« 
was developed during 25 seconds Zn Auto, T P^ZCSi aJ^" ^ ' R " ima9in9 ,he material 
developer (also available from Agfa-Gevaert) at 25»C Trt ™T i A9,a - Gevaert > <^9 an OZASOL EP26 
a gumming section (RC795 gum from Agfa-Gevaert) The IF \7ZZTJ 3lS ° COntained a rinsin S section (water) and 
.nthe non IR-exposed areas, m Mv \ t aS^!^^T^^^^^' 1 ^ 
GT046 printing machine with a conventional ink (K + E80 and P ?' ^ P ' ate W3S printed on a Heid *<^9 
- no toning in the exposed areas and good^pS TC^TT*™^ h 9 °° d ^ 



,0 Comparative example. 
[0049] 



75 



Claims 



25 



30 



35 
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45 
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55 



alkaline developer during a time period V unex P osed mating occurs upon immersion in the aqueous 

wherein t 2 > t, and t 2 ■ t, is at least 1 0 seconds; and 
2 iS^^ST™^*"* 1 Whereinthe -P h VP^cpo.ymerispresentinanamount 

5 b A r e TsT;rm 9 ^ 

" ^SSST^K? P,9te PreCUrSOr aCC ° rdin9 ,0 C ' aim 1 "» -nd '^r consists essentia,* of the 
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of being removed by rubbing to an extent that substantially complete dissolution of rubbed coating occurs upon 
immersion in the aqueous alkaline developer during a time period t 3 of 10 seconds, said rubbing being defined as 
rubbing with a cotton pad of a size 85 x 85 mm at a pressure of 9.69 g/cm 2 during 50 cycles, each cycle being 
defined as a linear translation of the cotton pad on th coating over a distance of 30 cm at a speed of 0.40 m/s. 

A lithographic printing plate precursor according to claim 9 wherein tj is 20 seconds. 

A lithographic printing plate precursor according to any of the preceding claims wherein the light is infrared light. 

A lithographic printing plate precursor according to any of claims 1 to 10 wherein the light is ultraviolet light. 

A lithographic printing plate precursor according to any of the preceding claims wherein the precursor is not sen- 
sitive to ambient daylight. 

A lithographic printing plate precursor according to any of the preceding claims further comprising an intermediate 
layer between said first and second layer, said intermediate layer comprising a dye or pigment in an amount higher 
than the amount of dye or pigment in the first or in the second layer. 

A lithographic printing plate precursor according to any of the preceding claims wherein the second layer is sub- 
stantially free of dye or pigment. 

A method of making a lithographic printing plate comprising the steps of image-wise exposure of a lithographic 
printing plate precursor according to any of the preceding claims and subsequent processing by immersing the 
precursor in the aqueous alkaline developer during a time period between t, and t 2 . 

A method of wet lithographic printing with a printing plate obtained by the method of claim 17. 
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